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Notes on the apical growth in the roots of Osmunda and 
Botrychium. 
DOUGLAS HOUGHTON CAMPBELL. 
(WITH PLATE V.) 


With the rapid advance in histological methods, it has now 
become possible to study with the utmost exactness the de- 
velopment of the most delicate plant tissues, and in conse- 
quence a new impulse has been given to the investigation of 
the histogeny of the higher plants, with a view to elucidating 
their affinities. 

Naturally the Pteridophytes have been among the most 
frequently investigated forms, and my purpose here is to put 
in brief form the results of some observations on the growing 
points of the roots of Osmunda and Botrychium, which may 
serve to supplement the more extended researches of other 
authors on the ferns. 

Of the genus Osmunda, O. ‘regalis has been exhaustively 
studied by Bower’, but our other native species, O. cinnamo- 
mea, and especially O. Claytoniana are, so far as their his- 
tology is concerned, almost unknown. 

These species, therefore, were chosen for the examination 
of the roots. Of the genus Botrychium, B. ternatum, and B. 
Virginianum were used. 

The roots were fixed with a Il per cent aqueous solution of 
chromic acid, or in some cases with Flemming’s chrom-osmic- 
acetic-acid mixture, but the former was found to give the best 
results. After thoroughly washing, to remove all traces of 
the acid, and then dehydrating, the specimens were brought 
gradually through turpentine and then imbedded in paraffin 
and sectioned on a Minot microtome. Various stains were 
tried, but by far the most satisfactory was a solution of Bis- 
marck-brown in 70 per cent. alcohol. The specimens were 
stained on the slide with this mixture, which stains the young 
cell-walls strongly, and renders the study of the earlier cell- 
divisions an easy matter. 

1 Bower: The comparative examination of the meristems of ferns as a phy- 
logenetic study. Annals of Botany, vol. iii, no. 9, Aug. 1889 
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OSMUNDACE.. -— The Osmundacee differ in several respects 
from the true leptosporangiate ferns, seeming to connect the 
latter, toa certain extent, with the Marattiaceaw, and perhaps 
with the Ophioglossex. An examination of sections of the 
root-tips shows that the almost mathematical regularity that 
prevails in the segmentation of the apical cell of the Lepto- 
sporangiate and Equisetum is here very much less evident. 
Bower’ states that in O. regalis there may be a single apical 
cell of the same form as in the leptosporangiate ferns, but that 
it never shows the same regularity in its segmentation, and 
that it may be replaced by two or three initial cells, or a single 
four-sided pyramidal initial. In Todea barbara* (also one of 
the Osmundacex) he found usually four similar initial cells, 
and in no case a single one, although Van Tieghem and 
Douliot® ascribe to this species a single apical cell of the or- 
dinary fern-type. 

Ot the two species investigated by me, O. cinnamomea ap- 
proached, on the whole, more nearly the forms described and 
figured by Bower; O. Claytoniana resembled more the ordin- 
ary fern-type in the regularity of the segmentation of the 
apical cell, although this seems to be regularly a four-sided 
pyramid, instead of three-sided as in the other true ferns. 

Osmunda ctnnamonca.— Vhis species seems to correspond 
in many respects with O. regalis. The roots are stout, 
and sections, either transverse or longitudinal, show the cells at 
the growing-point to be very large, with correspondingly large 
nuclei, but relatively little protoplasm. — In all specimens ex- 
amined, there appeared to be a single initial cell, but owing 
to the large size of the young segments, it was not always 
easy to determine positively that this was the case; but a 
careful examination of the sections led to the conclusion that 
all the cells were traceable to a single apical cell. 

The apical cell, seen in profile, is more or less regularly 
triangular (fig. 1), but may be truncate at the base. In all 
the transverse sections examined, this cell appeared nearly 
square, so that the normal form of the apical cell in this spe- 
cies appears to be a four-sided pyramid. In transverse sec- 


310 
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2Van Tieghem et Douliot: L' Origine des Radicelles, -f27. des. Sct. Nat. (Bot.) 
ISSS8, vol. vill, pp. 378-380. These authors state that all the Osmundacez ex- 
amined by them have a single apical cell, essentially like that of the other ferns, 
but their accounts are very brief 
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tions (figs. 2, 3), the adjacent cells are sometimes of nearly the 
same size and shape as the apical cell; but this position gen- 
erally shows plainly that they are derived from it, and the 
relation of the young segments to the apical cell may be 
readily made out (fig. 2). It is, of course, not impossible 
that here, as in Todea, there may be sometimes four initial 
cells, but this view is not supported by my own observations. 

Owing to the slowness of cell-division in the young seg- 
ments, and the comparative irregularity of the same, it is 
difficult to trace the limits of the segments beyond the 
youngest ones. 

The apical cell, as in O. regalis, is deeper than in most 
Filicine, but from its faces the segments are cut off much as 
in the latter. The segments usually form a spiral, although 
cases were met with that looked as if this were not the case, 
but that they arose in pairs from opposite sides of the four- 
sided initial-cell. From the outer face segments are also cut 
off, and these contribute to the growth of the root-cap, but 
this is also formed in part from cells cut off from the young 
lateral segments (fig. 1). 

While the earlier divisions of the young segments do not 
follow any absolute rule, nevertheless they correspond in the 
main to those observed in the other Filices. The first wall 
in the young segment usually divides it radially into two cells, 
one of which is deeper than the other, as -the wall does not 
exactly bisect the segment. This is followed in each semi- 
segment by a transverse wall that separates an inner small 
cell from an outer larger one. The former, as in the other 
ferns, probably gives rise only to the plerome-cylinder; the 
latter to periblem and dermatogen, and in part also to the 
root-cap (fig. 1). As the root-cap is derived both from the 
outer segments of the apical cell and the outer cells of the 
lateral segments, its inner layers lack that regularity that is 
so marked in most ferns; but as the cells enlarge this irregu- 
larity is in great part lost, and the outer layers of cells show 
a stratified appearance, nearly as regular as in the other Filices. 

The plerome cylinder is in this species especially large, 
somewhat oval in section, but with poorly defined limits, so 
that it is not possible to state positively whether or not it 
owes its origin exclusively to the innermost cells of the seg- 
ments. Occupying the center are several very wide cells that 
early cease to divide and are very conspicuous. These are 
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the young trachew, and in this species are especially noticea- 
ble (fig. 1, ¢r). 

Osmunda Claytoniana.— On comparing the roots of this 
species with the foregoing, we are struck first by their 
smaller size; and on examining the growing-point, the cells 
show a corresponding decrease in size, as well as greater reg- 
ularity in the divisions of the apical cell and its segments. 
As in Q. cinnamomea, the apical cell appears in vertical sec- 
tion deeply triangular, or occasionally truncate below. In 
one cuse (fig. 5), which closely resembles Bower's figures, 10 
and 14’, two cells of very similar appearance occupied the 
growing point, but the smaller of these two, 2°, was proba- 
bly a segment of the larger one, 2, which is to be regarded 
as the real apical cell. In transverse sections, a single, four- 
sided cell was met with in nearly every case, and from its 
position, and that of the surrounding cells, was unmistakably 
the single initial cell. It is usually quite regularly oblong, 
and the divisions of the segments show a very considerable 
degree of regularity. In no case was a regular three-sided 
apical cell met with, although in one section (fig. 7) it was 
nearly of this form; but an examination of the adjacent seg- 
ments showed that this was in all probability only temporary, 
as the youngest set of segments formed a nearly perfect 
rectangle, and the three-sided form of the apical cell appar- 
ently arose from the walls cutting off segments on opposite 
sides of the cell deviating so far from their normally parallel 
direction as to intersect. 

Sometimes the arrangement of the cells seen in longitudinal 
section is almost as regular as in the Polypodiaces: or Equi- 
setum (fig. 4), and in such cases the limits of the segments 
are traceable for a long time; and in transverse sections this 
is also evident for the first complete set of segments (fig. 6). 
From a study of both, the successive divisions in the young 
segments may be plainly determined. While not as dia- 
¢eramatically regular as in the true leptosporangiate ferns, 
nevertheless the divisions are much more definite than in 
either O. regalis or ©. cinnamomea, and except for the 
irregularity in the formation of the root-cap, correspond very 
closely to the regular fern-type. The primary tissue-systems 
are better differentiated, and the plerome-cylinder may be 
traced back with certainty, at least in such regular forms as 
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that shown in fig. 4, to the inner of the two primary cells 
into which cach semi-segment is divided." (fig.4, p. ¢.). The 
plerome-cylinder is much smaller than in O. cinnamomea, 
and in its mature condition resembles very closely the bundle 
of the ordinary fern-root, and differs from the investigated 
species of Osmunda and Todea* in the better development of 
the bundle-sheath and in having the pericambium consisting of 
but one, or at most two layers. The arrangement of the 
tracheary tissue, too, is entirely similar to that of the Poly- 
podiacex. 

OPHIOGLOSSE.F.— Unfortunately at the time these investi- 
gations were made, only a very small number of plants of 
Ophioglossum were obtainable, and the roots of these were 
not properly prepared for imbedding, the plants having been 
preserved in ordinary alcohol, so that it was impossible to 
get satisfactory preparations, and my observations were 
therefore confined to the two common Botrychia, B. ternatum 
and B. Virginianum. 

The Ophioglossea have been comparatively little studied, * 
and the investigations that have been made on the roots are 
not satisfactory. B. ternatum was examined by me some 
time since,* and the results of the paper then published were 
confirmed for the most part; but somewhat less regularity in 
the segmentation of the apical cell was found to exist than 
there described, and a consequent departure from the ordi- 
nary fern-type. 

Potrychium ternatum.—TVhe apical cell of this species 
fig. 9) is in form quite like that of the Polypodiace, but the 
segments are noticeably larger and remain longer undivided, 
in which respect they approach the Osmundacea. The first 
division in the young segment (fig. 10) follows the regular 
rule, dividing it lengthwise into two cells, which arc, how- 
ever, more unequal than is usually the case in ferns, and the 
subsequent divisions are less definite, although they follow 
the same general rule. Here, as in the Osmundacew, the 

'Van Tieghem and Douliot call attention to the fact, confirmed by the ob 


servations recorded here, that the Osmundacez differ from the other ferns in 
having the innermost of the two primary cells of the semi-segment smaller, and 


giving rise directly to the procambium (lc. p. 37.) 
* De Bary Comp. Anat. (Eng. translation) p. 304 
‘Holle: Ueber die Vegetationsorgane der Ophioglosseen; Bot. Zeit, 
*Campbell The development of the root of Botrychium ternatum; Ao/. 
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plerome initial cell becomes separated before the division of 
the outer cells of the segment and the initials of the periblem 
and dermatogen.' The cap segments, however, show much 
less regularity, and the stratification of the root-cap is soon 
entirely lost. Comparing, too, the apex of the root (exclu- 
sive of the root-cap) with that of most other ferns, it is 
found to be much more convex. 

Botrychium Virgintanum.— Comparing the root of B. 
Virginianum (fig. 11) witn B. ternatum, while the structure 
on the whole is closely similar, the former species approaches 
more nearly the fern-type. Sometimes (fig. 12) the cross- 
section shows almost as perfect regularity as in the Polypod- 
lacew, and this is evident, too, though to a less degree, in 
longitudinal sections. The root-tip is flatter than in B. 
ternatum, and the stratification of the root-cap more evident, 
although much less so than in the Filices. 

CONCLUSIONS. —As a result of the foregoing statements, 
it appears that in the Osmundacexw there may be very con- 
siderable variations in the structure of the root-tip, and that 
of our native species, O. Claytoniana, on the whole, departs 
least from the ordinary fern-type, and may be looked upon 
as the most nearly related to the true Leptosporangiate. * 

Of the twospecicsof Botrychium, B. Virginianum approaches 
more nearly the Filices in the structure of its roots, as it does 
in other respects.” A further investigation of Ophioglossum 
and the simpler species of Botrychium will probably show in 
these a still further departure from the type than in B. 
ternatum. 

Bloomington, Indiana, November, 180. 


EXPLANATION OF PLATE V 


All magnified about 175 diameters vr, apical cell. «@, a, the primary wall 
in the young segment. The boundaries of the younger segments are indicated by 
the heavy lines 

Figs. 1-3. Osmunda cinnamomea. Fig. 1, longitudinal; 2 and 3, trans- 
verse sections. /7, young trachez 

Figs. 4-8. O. Claytoniana $, 5, longitudinal; 6, 7, transverse sections 
Fig. 8 is a transverse section a short distance below the apical cell. In fig. 5 
the youngest segment (.x’), closely resembles in form the true initial cell (+) 


Van Tieghem and Douliot dispute the view that the epidermis of the root in 
any ferns is derived from the lateral segments at all, but claim that it originates 
from the outer segments, the same that form the root-cap 

* The conclusion given here, based upon the roots, is also confirmed by a 
study of the prothallium, which in several respects resembles the Polypodiaceze 
more closely than does either O. cinnamomea or O. regalis 

* Campbell: On the affinities of the Filicineew; Bot, Gazette, Jan., 1890, p.5 
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Figs. 9, 10. Botrychium ternatum. 9, longitudinal; 10, transverse section. 

Figs. 11, 12. Similar sections of B. Virginianum. /. ¢., procambium 
cylinder 

Fig. 13. Transverse section of the root of B. ternatum just below the apical 
cell. The outlines of the first three segments are distinguishable. 


Two new plants from the Cascade Mountains. 
B. L: ROBINSON. 
(WITH PLATE VI.) 

In a small collection of phanogams from Mt. Rainier and 
vicinity, sent by Mr. C. V. Piper to the Gray Herbarium, 
two new species occur, which form the subject of the present 
paper. © One of them is more or less closely related to Lucua 
hypoleuca Benth. and Cacaliopsts Nardosmia Gray, and is of 
special interest, since it does not fall strictly within the limits 
of either genus as now described. Since, however, both of 
these genera are monotypic it seems highly injudicious to add 
a third genus to the group, intermediate between the two, and 
also of a single species. As will be seen from the description 
that follows, the new species resembles, on the whole, the 
older genus Luina more closely, the most important point in 
which it differs from it being the entire or subentire base of 
the anthers, in which respect it is more like Cacaliopsis. In 
its sessile entire leaves, few-flowered oblong heads with few 
rigid involucral scales, it accords with Luina. Its inflorescence 
is still more racemose than in Cacaliopsis, and, as in that 
genus, the upper bracts are adnate to the pedicels; in the 
entire absence of pubescence from stem and leaves, in the 
tawny pappus, and in some characters of the corolla it differs 
from both. While highly probable that Luina should be 
made to include Cacaliopsis, this point may well be left for 
future discoveries to decide. The characters of the new 
species are as follows: 

Luina Piperi. (PI. VI, figs. 1-6).—Stem simple, virgate, 
striate, glabrous: cauline leaves oblong-lanceolate, shortly acu- 
minate, narrowed to sessile base, entire, in the single type 
specimen green and glabrous on both sides; radical leaves un- 
known: inflorescence racemose, one foot long; pedicels 2-6 
lines long, together with the involucral scales somewhat to- 
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mentose: heads 5—7-flowered, the lower scattered, cernuous, 
and subtended by lanceolate foliaceous bracts, the upper ap- 
proximate, subspicate, erect, and with filiform bracts, which 
are adnate to the bases of the pedicels: involucre cylindric, 
of 5-7 linear or narrowly oblong, rigid, more or less carinate, 
acute bracts: pappus a little tawny: lobes of the corolla as 
long as the throat.— On Mt. Rainier, at 6,500 feet altitude; 
collected by C. V. Piper, August, 185s. 

In 4. hyvpoleuca Benth. the throat of the corolla is compara- 
tively long and the teeth short. The proper tube is also 
short and manifests near the middle a peculiar change of con- 
sistence, the lower part being of firmer texture and perceptibly 
greater diameter than the upper. In L. Piperi the proper 
tube is long and slender, and is of like texture throughout. 

The other plant to be described is a Silene, identical with 
two unnamed specimens already in the Gray Herbarium from 
other localities. On investigation it has been found that 
these plants, while agreeing closely with one another, differ 
in several significant particulars from any member of the 
genus yet described, and deserve therefore a place as a new 
species, the characters being as follows: 

Silene Suksdorfii. (Pl. VI, figs. —-11).— A low cespitose 
alpine perennial: stems 2-8 inches high, usually simple, 
1—3-flowered, minutely pubescent below, glandular above: 
cauline leaves about two pairs, 38-7 lines long, one line wide, 
linear, obtuse or acutish; radical leaves numerous, crowded, 
similar to the cauline or a little spatulate: calyx glandular- 
pubescent, broadly cylindric, 5 lines high by 5 lines broad, 
the ten nerves conspicuously anastomosing above, but un- 
branched below the middle of the tube: petals white, not 
deeply bifid, the lobes entire or minutely erose, but with no 
prominent lateral tooth; appendages oblong, retuse: ovary 
raised on a stipe, which is 1} lines long. 

This species most nearly resembles S. Grayz Watson (pl. 
VI, figs. 7-8) but is distinguished by its lower habit, more 
stipitate ovary, the shorter untoothed lobes of its petals, and 
the character of the calyx, since in S. Grayi the nerves of the 
calyx do not anastomose with each other, but remain quite 
distinct, as may be seen from fig. 7. Specimens of S. Suks- 
dorfii have been sent to the Gray Herbarium from the follow- 
ing localities in the Cascade Mountains of Washington: Mt. 
Paddo (Adams), at 7,000-8,000 feet altitude, collected by W. 
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N. Suksdorf, Aug. 9th, 1882; Mt. Stewart, collected by T. S. 
Brandegee, Aug. 1885; Mt. Rainier at 8,000 feet altitude, 
collected by C. V. Piper, Aug. 1888. 

Cambridge, Mass., Oct. 1890. 


New Species of Montana Fungi. 
J. B.. ELLIS AND F. W. ANDERSON. 
(WITH PLATE VII.) 

Lentinus pholiotoides. — Cespitose, 2 cm. high, tough 
and elastic. Pileus convex 1.5-2 em. diam., appressed 
pilose-squamose with a few appressed wart-like scales in the 
disk; color at first yellowish white, becoming subferruginous. 
Lamelle sinuate, attached with a decurrent tooth, hardly 
crowded, 2-2.5 mm. wide, margins acute, minutely fimbriate- 
serrulate, dull) white becoming yellowish, subventricose. 
Stem mostly curved or crooked, tough, elastic, spongy within, 
minutely pubescent above, loosely floccose-squamose below, a 
little paler than the pileus, 2 cm. high, 3 mm. thick. Spores 
white, oblong, obtuse with an oblique apiculus, 10-14 x 5-64. 
Basidia 55-40 8-104, clavate-cylindrical. Has the aspect of 
a Pholiota.—On dead Populus tremuloides. Sand Coulee, 
Montana, May, 

Helotium Montaniense.— Substipitate, pale flesh color, 

z 1-1.5 mm. across, concave with the margin re- 
pand and lobed or undulate, rather lighter out- 
side, glabrous and subplicate, contracted into a 
short stipe about 1 mm. long or nearly sessile. 
In shape and size about like Wol/?s/a cinerca 
Batsch, but differing in color and in being stipi- 
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tate. Asciclavate-cylindrical, 60-65 Paraphyses fili- 
form, gradually but slightly thickened above. Sporidia 
l-seriate, elliptical or ovate- 
elliptical, hyaline, subinequilat- 
eral, with a small nucleus in 
each end, S8-10x3-4u. On 
decaying sticks and wood in 
wet places. —Sand_ Coulee, 
JCascade co., Montana, May 
1889.—Anderson, no. 490. 


SW 


EXPLANATION OF FiGuREsS.—1, about 
natural size, on dead wood; 2, a mature 
specimen considerably enlarged; 3, a 
somewhat younger specimen consider- 
ably enlarged; 4, vertical section, showing hymenial layer; 5, group of asci and 
paraphyses in situ; on the side (at 6) a paraphysis peculiarly branched; 7, mature 
spores. Figs. 5 and 7 much magnified 


Phoma ilicina.—Amphigenous. Perithecia innate, raising 
the cuticle into little pustules, with the apex suberumpent, 
globose, small (0.2mm. diam.) Sporules fusoid-oblong, hya- 
line, 2-nucleate, 6-Sx2-3y, on basidia of about the same 
length as the sporules themselves. — On dead holly leaves 
(Ilex sp.), Washington, D. C., Oct. 1890, 

Coniothyrium ilicinum.— Perithecia epiphyllous, rather 
prominent, the epidermis blackened over them. Sporules 
subglobose, or short-elliptical, pale-brown, about 2.5 or 3y 
in the longer diameter.— On same leaves as preceding. 

Dothiorella Nelumbii.— Perithecia scattered, semi-erum- 
pent, rough, black, pierced above, about 150 diam., de- 
pressed-spherical or sublenticular. Sporules oblong-fusoid, 
hyaline, Has the aspect of a Spharella.—On 
receptacle of Nelumbium, Washington, D. C., Oct. 1590. 

Volutella occidentalis. (Plate VII, figs. 1—6.)—Sporo- 
dochia gregarious, thin and flat, about 1 mm. or a little more 
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in diameter, pale orange or flesh-color, fringed with suberect, 
pale, roughish, faintly septate hairs 110-1504 long. Conidia 
cylindrical, straight, hyaline, with a nncleus in each end, 
concatenate on branched basidia and formed 
by the constriction of the upper part of these branches (figs. 
5 and 6. On dead stems of Astragalus flexuosus and A. 
Drummondii. Sand Coulee, Cascade co., Montana, May 1889. 

This is closely allied to V. gt/va (Pers.) but differs from 
Saccardo’s description of that species and from his figure in F. 
Ital. 728, in its concatenate, shorter conidia and branching 
basidia. The specimen of V. gilva in Sydow’s Mycotheca 
Marchica differs from this in its much longer (500”) brownish 
hairs and rather narrower (1.54) conidia and from the descrip- 
tion in Sylloge Fung. in its longer hairs and shorter (6—-S4) 
conidia. 

Var. minor differs in its slenderer, smoother hairs and 
smaller (5-6 X 1.25—1.5) conidia.— On dead Salix. 


Sporidesmium sorisporioides.— Forming thin, tobacco- 
brown, narrow, elongated, sublinear strips or patches, 2-5 cm. 
or more long, evenly effused and composed of nearly globose 
cells 12—-15y diam. loosely combined into glomerules (conidia) 
25-404 diam. almost exactly like the spore masses of Soros- 
porium.— On decaying wood. Montana, June 18589. Ander- 
son, no. 519. 


Macrosporium puccinioides. (Plate VII, figs. 7-11.).— 
Tufts hysteriiform, narrow, 2-3 mm. long, erumpent through 
longitudinal cracks in the cortex of the stem so as to closely 
resemble a Puccinia. Hyphe erect, simple, septate, yellow- 
ish-hyaline, 60-70 x 5u, densely compacted, at first swollen at 
the apex, then the swollen part becomes 1-septate and assumes 
an elliptical or oval shape, 20-80 15-204, and finally be- 
comes elongated, oblong or clavate-oblong, 60-70 x 18-224, 
brown, 3-4-septate and muriform. The resemblance to 
Puccinia is very striking.— On dead stems of Bigeloviw? with 
Dothidea Montantensis, . & E. Helena, Montana, Nov. 
1888. Rev. F. D. Kelsey. 

Ecidium Liatridis.—-Spermogonia small, epiphyllous, 
black, on slightly thickened, light colored, sometimes purplish- 
bordered, elongated spots, 0.5—-1 cm. long by 3-4 mm. wide. 
Ecidia hypophyllous, thickly scattered on the spots, the 
pseudo-peridia narrow-cylindrical or slightly enlarged above, 
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two to six times as long as broad, white or slightly pinkish, 
margin usually irregularly lacerated. Spores  subglobose, 
oblong or ovate, 20-264 in their longer diameter.—On leaves 
of Liatris penctata. Great Falls, Montana, July, ISss. 

This appears to be the .72. Compositarum Mart. var. Liatri- 
dis Webber, in his Cat. Fl. Nebr. ISS9, p. 70; but the 
clongated pseudo-peridia seem to distinguish it from any of 
the forms of “E. Compositarum. Webber speaks of the 
pseudo-peridia being very short, so that what he has de- 
scribed may be another thing. 

Ecidium Cleomis.— Amphigenous, on brownish, slightly 
thickened spots. Small, about 0.53 mm. diam. closed at first, 
then open but scarcely recurved, margin sublacerate. Spores 
irregularly globose or subovate, 15-204 diam.— On Cleome in- 
tegrifolia. Helena, Montana, May, ISS7. Anderson, no. 5. 

Ecidium Chrysopsidis.—Spots thickened, pale, immar- 
ginate, 2.5-5 mm. diam., mostly on one side of the midrib, 
but sometimes extended entirely across the leaf and longi- 


tudinally for lem. or more. Atcidia irregularly scattered or 


sometimes subconcentrically arranged so as to leave a vacant 
space in the center, entirely buried, showing at first only as 
slight) mammiform projections, on the surface of the spots, 
finally, with a round opening above and either without any 
projecting margin or at most with a very slight and narrow one. 
Spores vellow, mostly ovate-oblong, IS-25x 14-164. Peridial 
cells mostly ovate, coarsely cellular, 50-55 
leaves of Chrysopsis villosa. Sand Coulee, Cascade co., Mon- 
tana, June, ISSS. 

There is an -Ecidium on Gutierrezia Euthamice that is very 
near this if not identical with it. 

Pestalozziella Andersoni Ell. and Evrht. (Plate VII, figs. 
12-14. ).— Acervuli amphigenous, gregarious, not on definite 
spots, small, convex-hemispherical, black. Sporules ovate- 
elliptical, hyaline, continuous, with a spreading, sub-5-parted 
crest of hyaline bristles or threads.—On fading leaves of 
Apocynum or Asclepias. Sand Coulee, Montana, leg. F. W. 
Anderson. 

Newfield, N. F. and New York City. 

EXPLANATION OF PLate VII 


Fig. | Volutei itentaldis Ell. and Anders., natural size on dead stems of 


Astragalus Drummondii; 2, sporodochium of same magnified; 3, vertical section 
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of sporodochium more highly magnified, showing mass of loose spores and scurfy 
matter on top, sparingly mixed with the characteristic hairs; 4 
basidia with the hairs highly magnified; 6 
spores very highly magnified 
dead stems of Bigelovia (? 


a group of 
a branching basidum and _ loose 
i, VMacrosportum pucciniotdes Ell. and Anders., on 
Montana, Kelsey, slightly magnified; 8, a group of 
forming and young spores rising from the interwoven threads forming the sub- 
stratum of the sporodochium; 9), a cluster of mature spores; 10, two mature spores 
showing the stipitate base; 11, three young spores, showing th 
semblance to Puccinia spores. 12, /esta/oz freed. 


remarkable re- 


con? Ell. and Evrht., natural 
size on small leaf of Apocynum cannabinum; 13, vertical section through a leaf 
showing the destructiveness of the fungus; highly magnified; 14, five spores 
more highly magnified 


A key te the North American genera of the Labiatw. 
ALFRED C. STOKES. 


While the keys to this group in Gray's Manual and in other 
botanies are praiseworthy in many respects, they are not 
adapted to use in the field, unless that use is to be limited to 


those who have become experts. To the beginner and the 


The following compilation 
from the Synoptical Flora is in reality Professor Gray's alone; 
all that I have done is to attempt to use only the more obvious 
characters that will lead to the genera in the most direct way. 
That even so limited a paper as this is free from errors is not 
expected. Notice of blunders will be gladly received from 
those that may try to use the key. 

I. Ovary merely 4-lobed, not deeply 4-parted (A). 

Il. Ovary deeply 4—-parted (B). 

Ill. Ovary deeply 5 

-Tsanthus, 3. 


amateur they are disheartening. 


lobed; corolla almost regular, 5-parted, blue 


A Stamens exserted from the cleft in the upper lip of the cor 
olla (hb). 


A Stamens not exserted from the cleft in the upper lip of the ob 
scurely bilabiate corolla (a). 

a Calyx deeply s—cleft, regular, lobes lanceolate, twice as long as 
the turbinate tube; corolla nearly salverform.....Tetraclea, | 

a Calyx barely 5 


cleft; corolla tube narrow; filaments long ex 
serted.....Trichostema, 2. 

b Corolla upper lip deeply cleft, the lower declined, laterai lobes 
united to it....Teucrium, +. 


b Corolla upper lip short, truncate; lower lip large, middle lobe 
emarginate or 2-cleft....Ajuga. 5. 
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B Stamens declined toward or resting on the lower lip (€). 

B Stamens not declined (1D). 

(Disk enlarged into glands; posterior calyx teeth broad, with de- 
current often wing-like margins... .Ocimum, 6, 

( Disk entire or with an anterior gland; calyx not as above.... 
Hyptis. 7. 

I) Corolla upper lip not galeate, sometimes slightly concave (F). 

I) Corolla upper lip galeate or concave (1). 

KE Corolla not strongly bilabiate (F). 

E Corolla bilabiate: fertile stamens 2 only (V). 

EK Corolla bilabiate; fertile stamens 4 (Y). 

F Corolla lower lobe large, pendent, fimbriate; stamens straight, 
long, divergent... .Collinsonia, 8. 

F Corolla lower lobe spreading, 3-cleft, no bearded ring within (H). 

F Corolla about equally 4-lobed, hardly irregular; stamens erect (@). 

F Corolla tube broad, lobes 5, broad, plane, rather erect; stamens 
4, distant... .Sphacele, 27. 

G Fertile stamens 4....Mentha, 9. 

(Gi Fertile stamens 2; upper corolla lobe entire... .Lycopus, 10, 

H Stamens distant, straight, never convergent nor curved (1). 

H Stamens ascending or arcuate, often converging or parallel (M). 

I Fertile stamens 2 only; calvx equally 5-toothed, throat very vil- 
lous....€@unila, U1. 

I Fertile stamens 4; calvx throat naked (J). 

I Fertile stamens 4; calvx throat bearded (1). 

J Corolla upper lip entire or slightly emarginate (hy). 


Corolla upper lip 2-cleft, all the lobes narrow, plane... .Monar- 
della, 14. 

Kk Anther cells linear, divaricate....Hyssopus, 12. 

Anther cells parallel... .Pyenanthemum, 13. 

L Flowers imbricated with broad, colored bracts... .Origanum, 15. 

I, Flowers scattered or crowded, bracts inconspicuous... .Thy- 


mus, 16. 

M Calyx campanulate or short; corolla tube short, or not exceed- 
ing the bracts: fertile stamens 4; calyx about ro-nerved, throat naked 

..Satureia, 17, 

M = Calyx various, 12 to 15-nerved (N). 

N Upper corolla hp plane or slightly concave and straight (0). 

N Upper corolla lp concave, erect, straight ora little incurved; 
calyx 15-nerved (U). 

Q Style beardless (P). 


@ Style villous, sometimes sparingly so; stamens sometimes 2 
only (T). 
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P Stamens 4 (Q). 

P Stamens 2 (S). 

() Stamens arcuate, shorter than the corolla; calyx about equally 
5-toothed....Micromeria, 18. 

() Stamens ascending under the upper lip (R). 

R Corolla tube straight, mostly exceeding the calyx; throat com- 
monly enlarged... .Calamintha, 19. 

Corolla tube straight, bent backward at the throat, ringent, shorter 
than the calyx; leaves linear, margins revolute....Conradina, 21. 

R Corolla tube declined at base, then ascending, included in the 
calyx; leaves ovate, serrate... . Melissa, 20. 

S Fruticulose and canescent; calyx terete and regular; equally 
5-toothed or nearly so; corolla mostly with a hairy ring within.... 
Poliomintha, 22. 

S. Low herbs; caivyx usually gibbous, more or less bilabiate or une- 
qually 5-toothed; corolla tube naked... .Hedeoma, 23. 

T Calyx deeply and unequally s5—cleft, campanulate or turbinate, 
ciliate, throat naked... .Powowyne, 24. 

T Calyx bilabiate, nearly terete, throat villous; leaves linear, entire 
... -Ceranthera, 25. 

U Calyx bilabiate, throat naked, teeth acerose-spinulose; stamens 
inserted high in the amphate throat, anther cells 2, divaricate.... 
Acanthomintha, 26, 

V Calyx bilabiate, lower lip 2-cleft (W). 

V Calyx tubular or bilabiate with lower lip 2-toothed (X). 

W Corolla upper lip erect, usually concave; stamens on the throat; 
connective linear or filiform, transverse on the short mostly horizon- 
tal filament... .Salvia, 28, 

W Corolla upper lip spreading; filaments exserted, seemingly sim- 
ple, anthers linear, 1-celled; calyx deeply cleft as if spathaceous, throat 
naked... .Aubertia, 29. 

X Calyx nearly regular, 5-toothed, orifice more or less hirsute... . 
Monarda, 30, 

X Calyx bilabiate, throat naked, teeth subulate.... Blephilia, 31. 

Y  Anthers not approximate in pairs, the cells parallel (Z). 

Y <Anthers more or less approximate in_ pairs, the cells divergent; 
filaments not exserted (ZZ). 


Z Stamens divergent or distant, exserted.... Lophanthus. 32. 

Z Stamens parallel, ascending... .Cedronella, 33, 

ZZ Calyx about equally 5-toothed, throat more or less oblique... . 
Nepeta, 34. 

ZZ Calyx upper tooth much larger than the others, throat equal 
.... Dracocephalus, 35. 
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1 Calyx with a dorsal crest-like projection... .Scutellaria, 36, 
1 Calyx without a dorsal projection (2) 
2 Calyx globular or oblong, barely repand-bilabiate....Saliza- 


2 Calyx deeply bilabiate (3) 
2 Calyx not bilabiate, 3 to 5-lobed (4). 


2 Calyx not bilabiate, 5 to 1o-toothed (4) 


% Filaments of the upper pair 2-toothed at apex, one tooth naked. 
the other bearing the divaricate-celled anther... . Brunella, 38. 

% Filaments simple.... Brazoria, 39, 

{ Calyx sub-regular, equally 5-toothed; flowers simply opposite in 
the spikes, one under each bract....Physostegia. 40. 

f Calyx tubular-campanulate, 3-lobed; inflorescence terminal and 
capitate, 2 or 3 flowers under each bract....Maebridea, 41. 

f Calyx campanulate, inflated, deeply 4-cleft; inflorescence simply 
and loosely leafy-spicate....Synandra, 42. 

> Stamens included in the short tube, upper lip merely concave: 
calyx strongly ribbed, teeth 5 to 1o, subulate or spinulose; leaves ru- 
gose....Marrubinum, 43. 

4 Stamens ascending beneath the galeate upper lip (6). 

6 Stamens not deflexed after anthesis (7). 

6 Stamens deflexed to the sides of the throat or contorted after 
anthesis (10). 

7 Calyx turbinate or tubular-campanulate, commonly oblique, fila- 
ments not appendaged (49). 

7 Calyx tubular (8). 

7 Calyx funnelform-dilated at the throat; filaments not append- 
aged... . Ballota, 44. 


8 Corolla upper lip strongly galeate; upper pair of stamens ap 


pendaged at base... .Phlomis, 45. 

8 Corolla upper lip erect, or icurved and elongate entire; fila- 
ments not appendaged.... Leonotis, 46, 

9 Leaves cleft or incised, veiny, all longer than the capitate-ver- 
ticillastrate flowers... .Leonurus, 47. 

Leaves mostly cordate... .Lamium, 48. 


9 Leaves ovate or oblong-lanceolate; inner valve of each anther 
cell hirsute, the other larger, naked... .Galeopsis, 49. 

10 Calyx tubular-campanulate; corolla tube cylindrical, throat not 
dilated, upper lip erect... .Stachys, 50, 


Trenton, F. 
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Briefer Articles. 


BRIEFER ARTICLES. 
Observations on the new Texas fern .Votholena Nealleyi Seaton, as 
described in “ Contributions from the U. S. Herbarium,” ii, p. 61, no. 
894, June, 1890, and a Mexican fern collected by C. G. Pringle near 


Gaudalajara in 1888. 


The general characters are here shown in parallel columns: 


Notholena Nealleyt Seaton. Type 
specimens in Nat. Herb. 

Plant 6 to 6% inches tall. Root- 
stock cespitose (characterized in 


original description, 
slender rhizome), crowns thickly 


clothed with black subulate scales, 
slightly pectinate; fronds clustered, 
stipites 1 to 1!3 inches long, terete, 
or nearly so, d/ack, clothed at the 
base with small reddish-brown 
scales, above with reddish bristly 
minute scales and hairs extending 
upward and along the rachises; 
laminz 4 to 5 inches long, 1% to 
2 inches broad, pinnate, oblong- 
lanceolate, narrowed both ways, 
upper surface sparingly sprinkled, 
lower, as well as the rachises and 
stipites, thickly coated with more 
or less deciduous vellowish-white 
ceraceous powder. Sor? drown, 
continuous round the slightly re- 
curved unchanged margins. 


Notholena sp.?  Pringle’s no. 
1864, in Herb. G. E. D. 
Plant 5 to 14 inches tall. Root- 


stock cespitose, crowns clothed 
with black subulate slightly pec- 
tinate scales; fronds clustered. 
stipites 2 to 3 inches long, terete, 
brown, clothed at the base with 
small reddish-brown scales, above 
with reddish bristly minute scales 
and hairs extending upward and 
along the rachises; laminz 3 to 11 
inches long, 1 to 2445 inches broad. 
bi- to tripinnate, oblong-lanceo 
late, narrowed both ways, upper 
surface copiously sprinkled, lower, 
as well as the rachises and stipites 
thickly coated with z/Azte ceraceous 
powder, more or less deciduous: 
sort black, continuous round the 
slightly recurved unchanged mar- 


gins. 


Special characters noted on comparing two fronds of corresponding 


size and appearance in age and natural development. 


N. Neallevt Seaton. Frond pin- 
nate, pinne sessile, or lowermost 
sub-sessile, bipinnatifid, or partially 
pinnated at the base, pinnules 
deeply lobed, ultimate lobes the 
largest; texture subcoriaceous, 
veins visible on looking through 
toward the light. Stipes and main 
rachis A/ack, secondary rachises 
blackish beneath, green above and 
channelled, wing-margined, wings 


connecting the pinnules; lower- 
most pinne gone but probably 
somewhat shorter than those 
above. 


Notholena sp.? Pringle’s No. 
1864. Frond distinctly bipinnate 
nearly to the top, uppermost pin- 
nz sub-sessile, lowermost short 
stalked, pinnules distinct, sessile, 
deeply lobed and nearly pinnate 
at the base, ultimate segments the 
smallest, texture coriaceous, veins 
obscure. Stipes and main rachis 
brownish, not wing-margined nor 
channelled above, lowermost pin- 
nz shorter than those above. 


In summing up conclusions from the foregoing observations it 


appears to be extremely unsafe to separate the two ferns into distinct 
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species with the present material in hand. The particular differences 
noted seem to be only of varietal significance and do not seem to 
warrant disposing of the Mexican fern in any other way than by refer- 
ring it to the Texan fern as a variety. I therefore name it var. 
Mexicana and have ticketed Mr. Pringle’s fern as .Votholena Nealleyt 
Seaton, var. Mexicana. 

My thanks are due to Dr. Geo. Vasey and Mr. J. N. Rose, of the 
National Herbarium, for their kindness and courtesy in sending to me 
for examination the typical specimens of Notholaena Nealleyi.—GeEo. 
EK. Davenport, Medford, Mass., December, 1890. 


Sarcodes sanguinea. That this plant is not a root-parasite but a 
saprophyte, was demonstrated by myself, Dr. Chas. Schaffer, and Col. 
Hutchings of Yosemite, in 1883, an account of which was the subject 
of one of my * Contributions.” With pick and shovel we carefully 
surrounded and undermined some plants, and then removed the earth 
particle by particle from the ball; there was no attachment to host 
roots, nor were there any roots of any kind in the mass of earth to 
which thev could have been attached. Fearing that the dryish earth 
might break off some thready matters without our perceiving them, we 
soaked some of these balls in a pool of water allowing the earth to 
gradually float away as muddy water, with the same result. But, and 
this is the point I want to make now, neither was there any decaying 
vegetable matter such as we usually find around the roots of ordinary 
saprophytes. After satisfying ourselves that the plant was not a para- 
site, and that it must be a saprophyte, one was selected in what one 
might call almost pure sand, but no trace of vegetable matter was ap- 
parent to the unaided vision. ‘The plant seems scarcely symbiotic 
in the proper sense of the term. My own conclusions were that in 
some unexplained way, the plant was able to draw nitrogenous and 
other material from the earth without the aid of organs necessary to 
this end in most cases. What Dr. Oliver calls roots we did not find, 

nothing but a spongy looking or coral-like mass of cellular tissue. 

Since the pretty speculation regarding the nitrogenic agency of 
fungi in preparing food for saprophytic plants has been developed, we 
can detect some of this character by olfactory evidence, which I have 


found very satisfactory in most cases. ‘This speculation had not been 
laid before us in 1883, or it would have been tested then,—but the 
odor of fungi, if any there were, must have been very slight or it would 
have been noted.— THOMAS MEEHAN, PAiladelphia. 
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EDITORIAL. 


Most COLLEGE teachers of botany who are fit for their places would, 
we doubt not, greatly prefer to have pupils come to them without 
previous instruction (?) in botany than with the usual sort, which 
needs first of all eradication. For many of these false ideas the text 
books are responsible; for many the teachers. Misleading analogies 
are often suggested in text books, in books for popular reading, in 
lectures, and now they are appearing in alarming numbers in the bul- 
letins of the agricultural experiment stations. The laudable object 
is always to make the statements more intelligible; in which object 
they often fail, and succeed only in implanting faulty conceptions. 
Two of these misleading analogies will serve as illustrations. No 
phrase is more common than “stomata, or dreathing-pores,” and it 
inevitably connects these apertures with respiration, with which they 
have almost, or quite, nothing to do. As well call the perspiratory 
ducts of the human skin * breathing-tubes”! The former analogy is 
as thoroughly false as the latter. Why not say air-pores if we must 
have an English form? Respiration is already weighted to the last 
limit with misunderstandings; this millstone ought to be removed from 
its neck. “Spores ¢. ¢., bodies that are like seeds in use’ — does that 
analogy illuminate or obscure? The writer from whom this is taken 
was speaking of conidia, which are much more “ like” cuttings or slips 
in use than like seeds. But why compare at all seeds and spores, 
mycelium and roots, conidiophores and peduncles? Why not let it 
be understood from the outset that the fungi are not comparable with 
the phanerogams? ‘Their structure is simple enough to be understood 
if described without comparison. When analogy in function is pre- 
dicated, inferences of similarity in structure, wrong as they may be, 
are made unconsciously when one object is well known and the other 
wholly unknown. Examples might be multiplied. Let the teacher in 
the class-room, before an audience, and in popular bulletins scrupu- 
lously avoid misleading analogies. 


CURRENT LITERATURE. 
Adaptations to Pollination.' 
This is acontinuation of a work published in 1888 as Heft No. 10 of 
the Bibliotheca Botanica, and noticed in the Gazeffe, xiii, 134. The 


1AuGusT ScHULz.—Beitrege zur Kenntniss der Bestaeubungseinrichtungen und 
Geschlechtsvertheilung bei den Pflanzen, Vol. Il. Bibliotheca Botanica, Heft 
no. 17, 1&1I. Cassel: Theodor Fischer, 1890 
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observations recorded in this volume were made in middle Germany 
and in the lower and higher regions of the Tyrol, in the years 1886- 
1888. 171 pages are devoted to a consideration of the adaptations of 
different flowers, which are taken up in their natural order, there be- 
ing 187 species belonging to thirty-eight families. After many of the 
larger families there are summaries of the results. Pages 172-224 are 
devoted to several topics which the author has reserved for special 
consideration. ‘Thus on pages 203-224 the author gives a list of per- 
forated flowers which he found in two years, 1887-8, stating the posi- 
tion of the perforations and the insects which make them. ‘The list 
contains about 160 flowers, 125 of them being perforated by a single 
species of bumble-bee, Bombus terrestris.—R. 
The Missouri Botanie Garden, 

A hand-book of the Missouri Botanical Garden has just been issued, 
which in a very handsome and elaborate way gives the objects of the 
Garden and School of Botany, and the principal steps which have thus 
far been taken to forward them. ‘The book contains 165 pages and is 
issued under the editorial supervision of Dr. Trelease. There are nu- 
merous handsome illustrations and a large scale map of the Garden. In 
addition to the presentation of the facts of organization and plans of 
work the book contains Mr. Thomas Dimmock’s biographical sketch 
of Mr. Henry Shaw; Mr. Shaw’s will; Dr. Trelease’s inaugural address; 
the first annual “flower sermon” by the Rt. Rev. Daniel S. Tuttle, 
Bishop of Missouri; and the speeches at the first annual banquet. 

Minor Notices. 

‘THAT IMPORTANT WORK, Die Natiirlichen Pflansenfamilien, has now 
reached leferung 54, which contains a continuation of Composite by 
Hoffman. The genera are brought up to Achillea, which is no. 545. 
The North American genera are very much as Dr. Gray left them, and 
American work in general has been adopted. This may be explained 
in some cases by lack of material for verification. 

Part u of the Proceedings of Philadelphia Academy of Science for 
1890 has been distributed and contains the following botanical titles: 
Descriptions of three new species of Myxomycetes, with notes on other 
forms in Century XXV of the N. A. F., by Geo. A. Rex; New N. 
Am. Fungi. by 7. 2B. Edits and B. M. Everhart; and Contributions to 
the life-histories of plants, No. 5, by Zhos. Meehan. The contents 
of Mr. Meehan’s contribution have been noted in this journal (xv. 


345). 
Messrs. LAZENBY AND WERNER, of the Ohio State University, have 
published a supplementary list to the Beardslee catalogue of Ohio 
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plants. ‘This supplement is put out to give information as to the plants 
that have been discovered in Ohio since 1874, and also to call forth 
additional information preparatory to the publication of a complete 


revised catalogue. The supplement adds 177 species of Phanerogams. 


‘THOSE WHO are interested in the relation of flowers and insects will 
welcome the list of books, memoirs, etc., on the fertilization of flowers 
for the period 1883-9, a continuation of the list published in 1883 by 
D'Arcy Thompson.' Such bibliographies are of great value and Mr. J. 
MacLeod has placed the workers in this field under obligations. 


OPEN LETTERS. 
Mounting plants. 


The recent excellent note of Theo. Holm on this subject prompts 
me to say a few words, more especially in regard to mounting grasses. 

In the collection at our college the plants are held to the sheets by 
means of stout strips of gummed paper, often a quarter of an inch w ide, 
or even more for securing heavy specimens. It has recently been my 
privilege to turn over nearly all the grasses in the herbarium of Har- 
vard University, where they are secured to the sheets by means of 
glue. If well done, and the plants are not too thick and heavy, and not 
sent to and fro by mail or express, the glue holds the smaller, thinner 
specimens very well, but those with heavy culms or rootstocks spring 
loose in many cases, and then are usually to be “patched up” by pasting 
on gummed strips. The glue process would tend to prevent theft 
of small fragments or spikelets a valuable specimens, but it also makes 
it difficult to turn over or partially over a spikelet or leaf blade or 
sheath to observe a ligule or other part not mounted right-side out. 
Quite frequently specimens mounted in this way are considerably dis- 
figured by surplus glue, and patches of the coarse paper upon which 
the specimen was placed while the ~ was applied are left sticking 
here and there, like morbid tufts of a peculiar pubescence. For 
working specimens of grasses and sec dines pee similar plants, my ex- 
perience leads me to favor dec idedly the method of pasting by means 
of strips of paper. Happily, there is a rapidly growing tendency among 
botanists of our country to collect, preserve, and mount specimens 
which are more complete than those usually put up by the older bot- 
anists of a generation or two ago. Such collectors as Pringle, whose 
specimens have found their way into the herbaria of many botanists, 
have served to stimulate better work. There is another thing which 
does not yet receive the attention it deserves, viz.: the collecting and 
preservation of surplus flowers, fruits, seeds, spikelets, ete., loosely 
placed on most sheets and held by an envelope or folder. This 
whole subject with an abundance of illustrations would be an admir- 
able one for some thorough and neat enthusiast to present to the 
botanical club of A. A. A. S. or even to the section of biology.- 
W. J. Beat, Agricultural College, Mich. 


'Separately printed from the Botanisch Jaarboek, tweede Jaargang (1890) pp 
195-254 
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NOTES AND NEWS 


Pror. Dr. W. P. WILSON has recently been elected a member of the 
German Botanical Society. 


R. v. WETTSTEIN shows by the intermediate stages that each of the 
staminodes of Parnassia palustris represents a single stamen. 


THOUVENIN after an exhaustive study of the Saxifragacez says that 
there is not a singie anatomical character which is constant. 


Pror. Dr. H. MUELLER-THURGAU of Geisenheim has been appointed 
director of the German-Swiss experiment station and school for fruit, 
wine, and garden culture at Wadensweil near Ziirich. 


AN OLD LETTER Of Persoon’s is published in the dm. Naturalist 
(Dec.) It was found in a copy of Persoon’s “Synopsis Methodica 
Fungorum,” recently purchased for the University of Nebraska. 

Pror. FRANK finds Robinia Pseudacacia capable of utilizing free 
nitrogen, like the other Leguminosz. In the roots of four plants 125 
days old were 0.092 gm. of N, as against 0.0024 gm. in the seed sowed. 


Pror. Dr. JULIUS WoRTMANN of Strassburg assumed the director- 
ship of the plant physiological station at Geisenheim on February 1. 
The station is a department of the royal institute of fruit and wine 
culture. 


A NEW GENus of Uredinez, Barclayella, is described by Dr. Dietel 
in a late number of AHedwigia (xxix, p. 266). It is related to Chry- 
somyxa and Coleosporium. Only teleutospores are known. The single 
species described occurs in the western Himalayas, parasitic upon 
spruce. 

HucGo bE Vries has succeeded in obtaining for several successive 
years an increasing number of sterile plants of maize by sowing grain 
from the most poorly productive plants. He concludes, therefore, 
that sterility in the case under consideration is a hereditary quality 
susceptible of fixation. 


THE Journal of Botany quotes some botany that has found its way 
into fiction (The Village Blacksmith). It is good enough to bear 
repetition. “The garden had been neglected ... his roses had re- 
verted to type, and bore suckers of bramble and large-eyed roses.” 
This reversion to type took place in a couple of months or so. 


Mr. C. G. PRINGLE’s last season’s collection is being determined at 
Cambridge, preparatory to the distribution of sets. The work was 
yushed farther south than ever before, and, as a consequence, the col- 
lecsians contains an unusual number of novelties. As soon as the sets 
of 1890 are distributed Mr. Pringle intends to return to Mexico. 


‘THE EDITORS and publishers of the Botanisches Centralblatt announce 
the commencement of a series of supplements to the journal in order 
to allow earlier and fuller abstracts of new works. These supplements 
will each contain 80 pp. and seven will appear annually, increasing the 
size about one-third. The additional cost to subscribers to the journal 
will be only JZ. 10.50. 
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THE MOssEs collected by Dr. Julius RGll along the N. P. R. R. in 
1888 were distributed to different bryologists for study, Brotherus, 
Miiller, Venturi, Cardot, Renauld, and Barnes. From their reports 
diagnoses of 24 new species and 20 new subspecies and varieties are 
published in the Bot. Centralblatt, xliv, 385-391 and 417-424. The full 
reports are to be published later. 


THE Gardeners’ Chronicle has just celebrated its jubilee, its first num- 
ber having appeared January 12, 1841. The founders were Dr. Lindley 
and Sir Joseph Paxton. It is to be congratulated upon its long and 
eminent list of contributors and upon its constantly increasing use- 
fulness. It is one of those gardening journals that have become a 
necessity not only to the practical gardener but to the professional 
botanist as well. 

A STRANGE FUNGUS from Madagascar is described and figured in the 
Journal of Botany ( jan.) by George Massee. It consists of a stem-axis 
bearing distinct pilei which are acropetal in development. “ The stem 
is erect, tapering upwards, and bearing several superposed circular 
pilei separated by elongated internodes, and becoming smaller up- 
wards.” It becomes 6 to g cm. high, has been taken as the type of a 
new genus, and bears the name Mycodendron paradoxa. 


IN A DESCRIPTIVE List of Ranunculacee from western North 
America, J. Freyn in the Deutsche bot. Monatsschrift for last December 
(vill, p. 176) describes a blue form of wind flower from Washington as 
Anemone cvanea, which seems to be closely like, if not identical with, 
A. Oregana of Gray. He also distinguishes variety sé/rigu/osus of 
Ranunculus reptans from Oregon, and raises the British American 
form, A. aguatilts, var. heterophyllus Torr. & Gr., to the dignity of a 
species under the name &. Gravanus. 


MarceEL BrANDzA has made a somewhat extended study of the 
anatomical characters of hybrids. Some of the peculiarities he figures 
(in the Revue gén. de Bot., vol. 11,) are very striking. Huis general 
conclusions are as follows: 1. Certain hybrids present in their struce- 
ture a combination of the special characters found separately in the 
parents. 2. In other cases the structure of the different parts of the 
hybrid is, for all tissues, simply intermediate between the two parents. 
3. Other hybrids have in certain organs an intermediate structure and 
in other organs a structure combining the anatomical peculiarities of 
the parents. 

M. Gaston BONNIER began some time ago a series of experimental 
cultures of various plants at different altitudes in the Alps and Pyrenees 
(from 740 to 2400 m.) to determine the effect of Alpine conditions. 
He presents (Rev. gén. de Bot., 11, 513) the results of this work so far 
as they relate to the faces of the plants. As compared with plants 
grown in lowlands, the stature is very small; the internodes are very 
short ; the subterranean parts are relatively much more developed ; 
the leaves are very small and both relatively and absolutely thicker 
and of a darker green color; and the flowers are of more vivid hues. 
Ina future paper he promises to show that both structure and function 
are correspondingly modified. The illustrations show the changes in 
size very strikingly. 
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Doutior concludes after studying a number of plants belonging to 
diverse families “that in the very large majority of Dicotyledons the 
stem is terminated by three initial cells, and in a small number of 
others by two initial cells only, in which case one initial is common to 
the bark and central cylinder. In the Monocotyledons the case of two 
initial cells is more frequent. In the Gymnosperms the stem has a 
single initial cell at its apex. The fact of having a single apical cell, 
together with the presence of the archegonium, allies the Gymno- 
sperms more closely with the Cryptogams, but the presence of 
independent epidermis, a common and exclusive character of both 
Di- and Monocotyledons, serves to connect these two groups with the 
Gymnosperms.”— Cf. Ann. Sci. Nat. Bot., 11, 283-350. 


GREENERIA FULIGINEA, which causes the bitter rot of grapes, is not 
to be confounded with Comothyrium re lodiella or Tubercularia 
acinorum, according to the studies of F. Cavara (Atti Inst. bot. Univ. 
di Pavia, ser. II, 1, p. 359; abs. in Polini et f. Bak. u. Parasit., viii, 
p. S10). Instead of belonging to the Spharopsidex, it goes to the 
Melanconiez and to Saccardo’s section Phzeosporee. The genus 
characters of Melanconium agree completely with those of Greeneria. 
C. therefore proposes to place the fungus under that genus with the 
following diagnosis: Melanconium fuligincum (Scribner & Viala) 
Cavara. Acervulis sparsis griseo-cinereis, epidermide tectis, dein in 
fissuris ellipticis erumpentibus ; conidiis continuis, ovoideis vel ellip- 
soideis utrinque acutiusculis, dilute fuligineis, in muco atro immersis, 
stromate parenchymatico conoideo, albido, suffultis, 7.5-9x 4-4.5 


OscaR EBeERDT sets forth (Prings. Jahrb. fiir wiss. Bot., xx, 293) 
his observations on the formation of starch grains, which differ from 
the well known ones of Schimper on the function and destiny of the 
leucoplasts. It would seem from his investigations that there ts dif- 
ferentiated from the plasma certain bodies of small size and of proteid- 
like material which he designates as “ Stirke-Grundsubstanz”— pro- 
amyloid — because they act as the basis for the formation of the grain. 
These are bordered or surrounded by a covering of plasma. ‘The first 
starch recognizable by the iodine test appears in the proamyloid which 
diminishes as the grain and the plasma coat increases. The grain 
presently enlarges sufficiently to break through the plasma coat which 
then remains as a cap. The grain continues to grow as long as this cap 
is present. After it is lost no more growth 1s possible. Grains so 
formed will be excentric. Concentric grains are formed inside a 
plasma coat which they do not rupture. Stratification does not appear 
until the grain breaks or is freed from the plasma. It is, according to 
Eberdt, only the plasma coat or cap which can properly be called the 
starch former. ‘The proamyloid is passive. Eberdt controverts the view 


that the ieachnlaes may be converted into chloroplasts under the 
influence of hght. 
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LA NUOVA NOTARISIA. 
RASSECNA TRIMESTRALE. 


Consacrata allo studio delle Alghe 


REDATTORE E PROPRIETARIO: 


DOT). G. B. DE-TONI. 


Prix sheunement pour Pannée 1891, franes 15. 


Addresser tout ce qui concerne la ‘‘Nuova Notarisia” a 
M. LE DOCT, G. B. DE-TONI, Fardin Botanique de Uni- 
verstté, Padoue, Italte. 

S | Bc k iodicals 
clentific Books and Periodicals. 
READY IN JANUARY. 
THE LABRADOR COAST 

A Journal of two Summer Cruises to that region; with notes on its early discovery, on 
the Eskimo, on its physical geography, geology and natural history, together with a bib- 
liography of charts, works and articles relating to the civil and natural history of the 


Labrador Peninsula. By AILPHEUS SPRING PACKARD, M.D., Ph.D., 8°, abont 
400 pp. $3.50 


JUST PUBLISHED. 
Races and Peoples. By Daniel G. Brinton, M.D. 


“We strongly recommend Dr. Brinton'’s ‘Races and Peoples’ to both beginners and 
scholars. We are not aware of any other recent work on the of which it treats in 
the English languague.—Asiatic Quarterly. Price, postpaid, $1.75. 


Fact and Theory Papers 

I THE SUPPRESSION OF CONSUMPTION. By Godf. W. Hambleton, M.D. 12°, 40c. 
Il, THE SOCIETY AND THE ’, FAD.” By Appleton 7 in, Esq. 12°, 20c. 
dil. PROTOPLASM AND LIFE. By C. F. Cox. 12°. 
IV. THE CHEROKEES IN PRE-COLUMDIAN TIME S. By Cyrus Thomas. 12°. $1. 

THE TORNADO. By H.A. Hazen. 12°. $1. 
VI. TIME RELATIONS OF MENTAL PHENOMENA. By Joseph Jastrow. 12°. 60c. 
Vil. HOUSEHOLD HYGIENE. By Mary Taylor Bissell. 12°. 75c. 


A NEW MONTHLY. 


We would announce that we have secured the American Agency of the International 


Journal of Microscopy and Natural Science. 


$1.75 per year. To Science subscribers, $1. 


SCIENCE (Weekly.) $3.50 Per Vear. 


Communications will be welcomed from any quarter. Abstracts of scientific papers 
are solicited, and twenty copies of the issue containing such will be mailed the author on 
request in advance. Attention is called to the ‘‘ Wants” column. All are invited to nse it 
in soliciting irformation or seeking new positions. The ‘‘Exchange”’ column is likewise 
open 


N. D. C. HODGES, 47 Lafayette Place, New York, 
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amphiet of information anda 
stract of the laws, showing How to/ 
Obtain Patents, Caveats, 
Marks, Copyrights, sent free. 
ddress & CO.4 


BOTANICAL PAPEE.. 


E. MORRISON, 
PAPER WAREHOUSE, 


No. 805 D Street, Washington, D. C. 


Standard Herbarium Paper, 11%4x16'% 30 Ib., at $5.50 per ream. Genus covers, standard 
size (1614x24), No. 1, $4.00; No. 2, $2.50: No. 3, $2.09 per hundred. Driers, 12x18, 
$2.00 per hundred. Species sheets, 164x234, 50 cents per hundred. 


BAUSCH LOMB OPTICAL 


MICROSCOPES, TELESCOPES, 
PHOTOGRAPHIC LENSES, 


~ 


And Other Optical Instruments. 


Factory and Office: ROCHESTER, N. Y. --531-543 N. St. Paul St. 
Branch Office: NEW YORK—48-50 Maiden Lane. 


Eleventh edition of illnstrated catalogue, with a number of improvements and additions 
in the line of microscopes, will be seut free on application to auy persou interested in 
microscopy. 
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